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fabric and at least one of the first and the second rein- 
forcement direction form an angle of 30° or less and 
wherein the first and the second yarn layer are chemi- 
cally and/or mechanically connected to one another. 

The invention also provides a method of preparing 
a hose or pipe comprising the step of wrapping the fabric 
strip around a hose or pipe preform and a hose or pipe 
obtainable by this method. 



Reinforcement fabrics having at least two reinforcement directions 



Figure 1 
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Description 

Field of the Invention 

[0001] The invention concerns fabrics, a method of 5 
preparing a hose or pipe employing said fabrics, and 
hoses or pipes obtainable by these methods. 

Background of the Invention 

10 

[0002] It has been known that rubber and other poly- 
meric products of numerous varieties can be reinforced 
by fabrics, so-called reinforcing fabrics. Due to the pro- 
duction technology, however, the reinforcement provid- 
ed by such reinforcing fabrics is generally only unidirec- *s 
tional. For example, rubber hoses are usually reinforced 
using single end cords or cord fabrics. Since in many 
applications a reinforcement in more than one direction 
is required, such reinforcing fabrics have to be used in 
various layers to provide proper reinforcement. 20 
[0003] To provide a bi-directional reinforcement, US 
4 845 963 describes a straight yam reinforcing fabric for 
power transmission belts, hoses and the like, which is 
formed by upper and lower sets of non-interlaced, cross- 
ing bias yarns in a symmetrical manner so that the upper 25 
and the lower set form the same angle with respect to 
the axis on which the fabric is constructed, this angle 
being typically 60 degrees. At selected crossing points, 
bias yarns from the respective sets are engaged by loop 
portions of longitudinally extending lines of stitching, so 
Symmetrical fabrics such as the ones disclosed in this 
document require multiple wrapping around hoses to 
provide a symmetrical reinforcement. 
[0004] WO 99/39032 discloses a cord fabric the pick 
threads of which run at an angle of at least approximate- 35 
ly 70 degrees to the warp threads and on at least one 
side of the cord fabric the pick threads protrude a certain 
distance beyond the outermost warp threads. Alterna- 
tively or in addition the outermost warp threads in at 
least one border area of the textile product are thinner 40 
than the remaining warp threads. These measures are 
disclosed to be essential for providing a reinforcement 
in weft direction which is essentially the same as the one 
in warp direction. Moreover, to ensure that the warp 
threads run in the longitudinal direction of the fabric, the 45 
warp threads have to be provided on a beam or on bob- 
bins, the number of bobbins defining the number of ends 
in the fabric. This results in a waste of yarn provided on 
the bobbins. 

[0005] In light of this prior art, it is the object underlying so 
the present invention to provide a reinforcement fabric 
which is easily and efficiently preparable and provides 
a highly symmetrical reinforcement even when applied 
as a single layer. 

[0006] It is another object of the present invention to 55 
provide a corresponding hose or pipe comprising this 
reinforcement fabric and a method for its production. 



Summary of the Invention 

[0007] The first object of the invention is solved by the 
provision of a fabric providing reinforcement in at least 
two directions, at least comprising a first bias filament 
yarn layer having a first reinforcement direction and a 
second bias filament yarn layer having a second rein- 
forcement direction, wherein the first and the second re- 
inforcement direction form an angle of 52-88°, wherein 
the longitudinal direction of the fabric and one of the first 
and the second reinforcement direction form an angle 
of 30° or less, and wherein the first and the second fabric 
layer are chemically and/or mechanically connected to 
one another. 

[0008] The second object of the invention is solved by 
a method of preparing a hose or pipe comprising the 
steps of: 

i) providing a strip of fabric of the present invention, 

ii) forming a hose or pipe preform comprising a pol- 
ymer matrix, and 

Hi) applying the fabric to the polymer matrix of the 
hose or pipe preform by wrapping the fabric strip 
around the preform; 

and by a hose or pipe obtainable by this method. 

Figure 

[0009] Figure 1 shows the wrapping of one embodi- 
ment of the fabric of the present invention around a hose 
preform. 

Detailed Description of the Invention 

[0010] The fabric of the present invention is generally 
prepared by first orienting the individual yarn layers sep- 
arately on a support such as a transport system, e.g. a 
type of endless belt, and then connecting the layers 
thereby forming a fabric having at least two layers. 
[0011] The orientation of the individual yarn layers is 
carried out such that the first and the second reinforce- 
ment direction, which are defined by the direction of the 
respective yarn layers, form an angle of 52-88°, more 
preferably 61-79°, even more preferably 68-72°, and 
most preferably 70°32\ Moreover, none of the reinforce- 
ment yam layers extend in the longitudinal direction of 
the fabric. In other words, both the first and the second 
yam layer are bias yarn layers. Consequently, there is 
no need of long warp threads having the same length 
as the longitudinal extension of the fabric. Furthermore, 
the yarn layers are arranged in such a way that the lon- 
gitudinal direction of the fabric and one of the first and 
the second reinforcement direction form an angle of 30° 
or less, preferably 16° or less. This allows an efficient 
wrapping of the fabric of the present invention around a 
hose or pipe preform. 

[0012] This orientation of the yam layers is preferably 
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achieved by laying the respective yarns on some type 
of support which allows the subsequent mechanical or 
chemical connection of the yarn layers. This support 
may be a transport system, for example an endless belt. 
This support is most preferably provided in a knitting ma- 
chine having several weft insertion systems such as the 
Malimo Multiaxial of Kari Mayer Textilmaschinenfabrik 
GmbH, Obertshausen, Germany, or the tricot machine 
with multiaxial weft insertion (Copcentra MAX 3 CNC) 
of LIBA Maschinenfabrik GmbH, Naila, Germany. 
[0013] Alternatively, each of the yarn layers may be 
individually incorporated in a fabric layer. Each fabric 
layer may have a woven, knitted, laid, stitched, or inter- 
laced construction or a construction of a combination of 
two or more of these fabrication ways. In a first step of 
the manufacture of a woven, knitted, laid, stitched or in- 
terlaced layer of the fabric of the present invention, the 
yarn which is intended to provide reinforcement (in the 
following also referred to as "reinforcing yarn") is, as 
supplied by a yarn manufacturer, first assembled and 
then optionally twisted prior to beaming. In a more pre- 
ferred embodiment, the fabric layer is directly woven or 
knitted from a creel. For woven fabrics, the reinforcing 
yarn is the warp yam. The fabric is then produced in a 
manner known to the skilled in the art. The fabric con- 
struction or weave is not limited. The orientation of the 
yarn layers, provided as fabric layers in this embodi- 
ment, is then achieved by orienting the first and the sec-, 
ond fabric layer such that the above-described require- 
ments as to the orientation of the yarn layers are met. 
[0014] The fabric of the present invention may com- 
prise more than the two yarn layers having the above- 
defined orientation. 

[0015] As reinforcing yarn, any filament yam may be 
used which can provide sufficient reinforcement. The 
preferred reinforcing yarns include glass yarn, basalt 
yarn, carbon yarn, aramid yarn, steel or other metal 
yarn, rayon yarn, polyamide yarn such as PA11 , PA12, 
PA6, PA66, PA4.6, polyester yarn such as PETP and 
PBT, and poly(ethylene-2,6-naphthalene dicarboxylate) 
(PEN). A mixture of different yarns may also be used. 
Moreover, the reinforcing yarn may be covered by an- 
other yarn of another yam type by means of spinning, 
covering, twisting, or texturing. For most applications, 
the use of polyester yam is particularly preferred. When 
the hose is a silicone hose or a pipe, the use of glass 
yarn is particularly preferred, particularly glass yarn 
which has previously been embedded in silicone and 
which preferably contains at least 0.50 wt.% silicone 
with respect to the total weight of the glass yarn. More- 
over, in terms of adhesion between the reinforcement 
yarns and material of the pipe, it is preferred to use fibers 
in combination with the reinforcement yarns having the 
same chemical nature as said material, e.g. PE fibers 
for a PE-preform, the PE fibers being used for example 
in combination with the polyester fibers. 
[0016] When using a polyester yarn, polyester Is pref- 
erably used in an amount of at least 60 wt.% of the re- 



inforcement yam, more preferably at least 80 wt.%, 
most preferably 100 wt.% with respect to the total 
amount of reinforcement yam. 

[0017] According to the present invention, any poly- 
5 ester yarn may be used, both monofilament yams and 
multifilament yams, although multifilament yarns and 
ply yarns of two filaments are preferred. 
[0018] Preferred are low twist polyester yams. The 
twist level of the polyester yarn is thus preferably less 
10 than 150 turns per meter, more preferably less than 80 
turns per meter, most preferably a polyesteryarn having 
no twist at all is used. In the case that polyester yarns 
having no twist are used, intermingled yarns are pre- 
ferred. 

is [001 9] In a particularly preferred embodiment, the pol- 
yester yarn is a HT (high tenacity; tenacity of more than 
6 g/dtex; generally showing an elongation of 12 % to 20 
%) and particularly a HMLS (high modulus low shrink- 
ing; generally showing an elongation of less than 12 %) 

20 polyesteryarn. 

[0020] Particularly preferred are yams having a te- 
nacity of at least 6.0 cN/dtex, more preferably a tenacity 
in the range of 6 to 10 g/dtex, most preferably in the 
range of 7.0 to 8.5 g/dtex. 

25 [0021] The titer of the yarn is preferably in the range 
of 1100 to 6600 dtex. 

[0022] Moreover, the yam of the present invention has 
preferably a maximum elongation at break of 10 %, 
more preferably an elongation at break in the range of 

30 3 to 8 %, in longitudinal direction. 

[0023] The yarn used in the present invention prefer- 
ably shows a comparably high modulus at initial load, i. 
e. the yarn has an elongation of 3.5 % or less, preferably 
2.75 % or less, more preferably 2.5 % or less, at a load 

35 of 2.35 g/dtex in longitudinal direction. 

[0024] Tensile strength, tenacity, and elongation un- 
der load and elongation at break are determined at 
standard conditions. The tension test providing these 
data is generally carried out according to ASTM D-2256. 

40 [0025] The density of reinforcing yarn mainly depends 
on the requested burst pressure and diameter of the 
hose or pipe. For most applications, the preferred range 
of the yarn density is from 4000 to 1 00000 dtex/cm, 
more preferably 1 0000 to 40000 dtex/cm, the yam den- 

45 sity being defined by the number of yams per cm in the 
direction perpendicular to the yarn direction times the 
thickness of the yarn In dtex. 

[0026] Particularly preferred embodiments using pol- 
yester yam have the following constructions and yarn 
so densities: 

2200 dtex x 7.6 yams/cm = 1 6720 dtex/cm 

55 

3300 dtex (1 100*3) x 6.9 yams /cm = 22720 dtex/cm 
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3300 dtex (1 1 00*3) x 7.8 yarns /cm = 25740 dtex/cm 

4400 dtex (2200*2) x 8.4 yarns /cm = 36960 dtex/cm 

[0027] After orienting the yam layers of the fabric of 
the present invention, the yarn layers are then connect- 
ed to one another, either by chemical means or by me- 
chanical means. The connection is such that the angle 
between the reinforcement directions is not significantly 
altered in the subsequent handling of the fabric, e.g. dur- 
ing the manufacture of a hose or pipe. The chemical 
means includes rubberising, plastification, fixing with 
chemicals or adhesives. The mechanical means include 
the use of a connecting yarn used to connect the indi- 
vidual layers, for example by stitching, knitting or bind- 
ing, particularly by stitching. 

[0028] The individual yam layers do not necessarily 
contact each other. Instead, a polymer or rubber foil or 
sheet may be provided between the layers. Preferably, 
the material of this foil or sheet is similar or even iden- 
tical to the material used for the production of the rubber 
product, e.g. the hose or pipe preform. For example, the 
material of the foil or sheet is preferably polyethylene 
(LD-PE, MD-PE, or HD-PE) for use in a PE pipe, or SBR 
rubber or any other rubber for use with a rubber hose. 
This intermediate foil or sheet may serve as chemical 
means for connecting the individual yarn layers provid- 
ed that its adhesive and cohesive properties are suffi- 
cient. 

[0029] A corresponding foil or sheet could also be ap- 
plied on one or both surfaces of the fabric of the inven- 
tion. In this case, it is particularly preferred to use a foil 
or sheet consisting of rubber since this provides a good 
tackiness. In the case of a plastic sheet or foil such as 
a PE sheet, these provide sufficient tackiness upon 
heating. 

[0030] The chemical means for connecting the yarn 
layers include extrudable materials, solvent-based sys- 
tems, and aqueous dispersions based on PE, PP, PVC, 
and rubber, or blends thereof, or the chemical systems 
used for bonding in Stabilon® fabrics, supplied by Mil- 
liken Europe, Gent, Belgium. 

[0031] In a preferred embodiment, the first and sec- 
ond yam layers (at least) are connected with each other 
with a connecting yarn. More preferably, said connect- 
ing yarn provides a connection between the layers by 
stitching, knitting or binding. 

[0032] In particular when the product is to be cured 
and/or shaped after application of the reinforcement fab- 
ric of the present invention, it is beneficial to use a con- 
necting yarn which shows sufficient tenacity when ap- 
plying the fabric during the manufacture of the rubber or 
plastic product, but which does not prevent a uniform 
deformation of the fabric when shaping the product. The 
connecting yarns have thus preferably a tenacity at 200 
e C, preferably 170 °C, more preferably 1 30 °C, which is 



20 % or less, preferably 1 0 % or less with respect to the 
tenacity of the connecting yarns at 25 °C. At 25 °C, the 
connecting yarns have preferably a tenacity which is 80 
% or less of the tenacity of the reinforcement yarn. More- 
5 over, the tenacity of the connecting yarn is preferably at 
least 3 cN/tex. 

[0033] In a preferred embodiment of the present in- 
vention, this loss in tenacity at higher temperatures is 
the result of a partial and most preferably complete melt- 

10 ing of the connecting yarn. Thus, the connecting yarn 
has preferably a melting point below 200 °C, more pref- 
erably below 170 °C and in a particularly preferred em- 
bodiment below 1 30 °C. The melting point is determined 
by a standard method which includes observing the 

is sample under the a microscope, equipped with a heated 
sample holder, while the sample is heated in a controlled 
way via heating the sample holder. 
[0034] Connecting yarns to be used according to the 
present invention may be monofilament yarns, tapes, 

20 multifilament yarns (flat or textured), spun yarns com- 
posed of fibers, or core/sheath yarns. The yarns can 
consist of a single fiber type or of a blend or combination 
of different fiber types. Useful fibers include cotton fib- 
ers, polyethylene fibers, polypropylene fibers, fibers of 

25 ethylene-propylene copolymers, low-melting nylon fib- 
ers, polyamide fibers, and polyester fibers, and blends 
or combinations of two or more of these fibers. Polya- 
mide yarns and flat or textured polyester filament yarns 
are particularly preferred. 

30 [0035] The connecting yams used according to the 
present invention have a preferred thickness of less 
than 500 dtex, more preferably a thickness of less than 
150 dtex. 

[0036] The connecting yarns used for the production 
35 of the fabric of the present invention have preferably an 
elongation at break at 25 °C of at least 20 %, more pref- 
erably at least 50 %, most preferably 70 to 300 %. 
[0037] To enhance adhesion to the subsequently ap- 
plied rubber or polymer composition, the fabric of the 
40 present invention is preferably coated with a composi- 
tion promoting adhesion, so-called adhesion promoters, 
and/or with a tackif ier. 

[0038] Any composition known to enhance the adhe- 
sion between fabric and rubber or polymer can be used 

45 according to the present invention. The treatment with 
adhesion promoter is preferably effected by dipping the 
fabric of the present invention in an RFL-formulation (re- 
sorcinol formaldehyde latex), preferably an aqueous 
RFL-formulation. The formulation contains a resorcinol- 

50 formaldehyde (RF) condensate. The RF liquid is not lim- 
ited in its type, and there can be used, for example, a 
novolac type, a resol type or a mixed type of those. The 
molar ratio of resorcinol to formaldehyde is preferably 
1/1 to 1/3. Latex (e.g. a vinylpyridine latex) is added in 

55 a weight ratio of the resorcinol-formaldehyde of typically 
4/1 to 15/1 . The solid content of the RFL formulation is 
preferably from 5 to 20 % by weight. Preferred adhesion 
promoters include those disclosed in US 6,248,450. 
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[0039] For pipes, particularly those using thermoplas- 
tic resins as matrix such as PE, PP, PVC or cross-linked 
PE or other thermoplastics, silanes can be used as ad- 
hesion promoter. 

[0040] Although the step of applying an adhesion pro- 5 
moter may be carried out before assembling the individ- 
ual layers of the fabric of the present invention, it is pref- 
erably carried out afterwards by dipping or spraying the 
adhesion promoter on the fabric and subsequent drying 
and heatsetting. The drying is preferably carried out at 
a temperature of 100 to 140°C, more preferably 110 to 
130°C, most preferably 120°C, the drying time being 
preferably in the range of 0.2 to 2 minutes, more prefer- 
ably 0.5 to 1 .5 minutes, most preferably 1 minute. The 
subsequent heatsetting for polymerising the adhesion 
promoter is preferably carried out at a temperature in 
the range of 160 to 250°C, more preferably 170 to 
1 90°C, most preferably 180°C/the heatsetting time be- 
ing preferably in the range of 0.2 to 2 minutes, more pref- 
erably 0.5 to 1 .5 minutes, most preferably 1 minute. 
[0041] The amount of adhesion promoter applied to 
the fabric is preferably in the range of 1 to 30 wt.%, more 
preferably 5 to 15 wt.%, most preferably 8 to 12 wt.% 
with respect to the total dry weight of the fabric. 
[0042] The fabric may also undergo a plasma or co- 
rona treatment to promote or enhance their adhesion to 
the rubber. The plasma or corona treatment can be done 
prior to or instead of the fabric dipping operation. 
[0043] When using polyester yarn as reinforcing yarn, 
it is moreover preferred to stretch the yarn before con- 
structing the fabric prior to and/or during polymerisation 
of the adhesion promoter. 

[0044] For example, this stretching may be carried out 
by applying a tension of at least 0.01 N/dtex for at least 
one minute during the polymerisation, more preferably 
at least 0.02 N/dtex, for example 0.025 N/dtex. Although 
the stretching conditions depend on the temperature, 
the exposure time, and the applied tension, it is partic- 
ularly preferred to apply a stretch of at least 0.01 N/dtex, 
more preferably at least 0.02 N/dtex, for example 0.025 
N/dtex both after dipping into a solution of the adhesion 
promoter and heatsetting. Additionally, it is particularly 
preferred to apply a tension of at least 0.01 N/dtex, more 
preferably at least 0.02 N/dtex, for example 0.025 N/ 
dtex at 200 °C to 220°C, more preferably 21 0°C to the 
yarn during at least 1 minute prior to dipping the yarn 
into a solution of the adhesion promoter and then to 
maintain a stretch of at least 0.01 N/dtex during dipping 
and heatsetting. The exact stretching conditions can be 
easily determined by varying the temperature, exposure 
time and tension and checking the elongation under 
load of the fabric obtained. 

[0045] Furthermore, the residual shrinkage of the re- 
inforcement yarn in reinforcement direction is preferably 
low. The reinforcement yarns thus have preferably a 
shrinkage of 3.5 % or less after exposure in hot air to 
170°C during 3 minutes in reinforcement direction. In a 
more preferred embodiment, the shrinkage is less than 



2.5 % after exposure to 170 °C during 3 minutes in re- 
inforcement direction. The residual shrinkage may be 
tested by taking a yarn out of the fabric and testing the 
residual shrinkage of the yarn, e.g. on a Testrite instru- 
ment. 

[0046] The fabric of the present invention is preferably 
also coated with a tackifier. A tackifier is a substance 
that, when applied to the fabric, provides sufficient stick- 
iness to the fabric that is needed to hold the fabric in 
place on the pre-form of the hose or pipe during subse- 
quent manufacturing operations. Although any tackify- 
ing product may be used as long as it shows sufficient 
stickiness, preferred tackifiers for hoses include pres- 
sure sensitive adhesives such as natural and synthetic 
rubbers, rosins, phenol-formaldehyde resins, hydrocar- 
bon resins, rubbers in conjuntion with rosins, phenol- 
formaldehyde resins, or hydrocarbon resins, polyacr- 
ylates, polymethacrylates, polyvinyl ethers), 
polyisobutenes and polyurethanes. For pipes, preferred 
tackifiers include hydrogenated synthetic hydrocarbons 
(e.g. C5 or C9 components), aromatics, rosin esters, di- 
cyclopentadienes, and derivatives, and mixtures of 
these compositions. Particularly preferred are aqueous 
tackifier systems. 

[0047] The amount of tackifier is preferably in the 
range of 1 to 40 wt.%, more preferred in the range of 2 
to 30 wt.%, even more preferred in the range of 4 to 1 6 
wt.% with respect to the total dry weight of the fabric. 
[0048] It is generally easy to determine as to whether 
a specific substance it suitable as tackifier since it can 
be easily found out whether the substance fulfils the 
above-indicated purpose of the tackifier. In case of 
doubt, the suitability of a substance as a tackifier in the 
present invention may be determined as follows: Two 
probes of fabric (e.g. a fabric with polyester warp yarn 
2200/1 , 7.6 ends per cm and cotton yarn of 11 0 dtex as 
weft yarn, the fabric being woven with 1 .8 picks/cm) are 
mounted in a TA-XT2I Texture analyser (TA- Instru- 
ments) with a contact surface of 25 cm 2 , the tackifier to 
be tested being applied over the whole contact surface. 
A 5 kg loadcell is used and a preload of 20 N is applied 
during 60 seconds. The adhesive forces were then 
measured with a speed of 0.2 mm/s. Thereby a curve is 
obtained, the maximum of which is referred to as peak 
force. If the peak force measured in the test is more than 
0.1 N, the substance is suitable to be used as tackifier 
in combination with the fabric of the test for reinforcing 
hoses or pipes. The adhesion between two non-tacki- 
fied fabrics is set to 0 N in this test. More preferred are 
those tackifiers which show a peak force of at least 1 N 
in this test. The same test may be carried out with fabrics 
which are coated with adhesion promoter to check 
whether a specific substance is suitable in combination 
with a specific adhesion promoter. 
[0049] The reinforcement fabric may be tackified at 
just one or both surfaces. For example, the entire fabric 
may be impregnated with a tackifying substance. The 
coating operation of the fabric with the tackifier may be 
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performed by means of dipping or spraying the complete 
fabric. Alternatively, the individual layers of the fabric or 
even the individual reinforcing yarns may be treated or 
coated before their incorporation in the fabric. 
[0050] When using polyester yarn, it is preferred to 
apply the tackifier on the yarn before assembling the 
fabric and, when drying the tackifier, to apply tension on 
the yarn. It is particularly preferred to apply a tension of 
at least 0.01 N/dtex during at least 1 minute, for example 
a tension of between 0.005 N/dtex and 0.02 N/dtex for 
0.5 to 2 minutes. The exact stretching conditions can be 
easily determined by varying the temperature, exposure 
time and tension and checking the elongation under 
load of the yarn obtained. The drying is preferably car- 
ried out at a temperature in the range of 100 to 140°C. 
[0051] According to the present invention, the fabric 
may be coated with adhesion promoter or tackifier de- 
pending on the application of the fabric. In a preferred 
embodiment, the fabric is coated with both adhesion 
promoter and tackifier. 

[0052] it is particularly preferred to apply the tackifier 
to the fabric simultaneously with the adhesion promoter. 
In this case, the above described preferred treatment 
conditions for the treatment of the adhesion promoter 
are also preferred for the simultaneous treatment of ad- 
hesion promoter and tackifier. 

[0053] In a particularly preferred embodiment, the 
connecting yarn, chemical bonding agent or the foil or 
sheet provided on one or both surfaces of the fabric of 
the invention is made of a material which softens at el- 
evated temperature. In this way, the fabric may be heat- 
ed immediately prior to wrapping it on the pipe preform 
thereby softening the material, this material then creat- 
ing tack in order to keep the fabric on its position prior 
to applying the outer resin layer. In this case, the use of 
an additional tackifier is not preferred. 
[0054] The fabric of the invention is then preferably 
slit into reels of fabric strip or tape. The tackifying helps 
to maintain the integrity of the fabric strips after slitting 
the reinforcement fabric. The strip or tape may then be 
packaged for supplying to e.g. hose and pipe manufac- 
turers. 

[0055] Alternatively, the fabric, preferably coated with 
adhesion promoter could be packaged and sold as such 
to the hose and pipe manufacturer who then applies the 
tackifier such as rubber on the fabric, preferably by ca- 
landering. Subsequently, the fabric may be slit in tape 
form and then for example be used on spools for hose 
manufacturing. 

[0056] The fabrics of the present invention may be 
employed in the production of a hose or pipe. 
[0057] The present invention thus also provides a 
method of preparing a hose or pipe, comprising the 
steps of: 

(a) providing a strip of fabric according to the 
present invention, 

(b) forming a pre-form of said hose or pipe compris- 



ing a polymer matrix, and 

(c) applying the fabric directly to the polymer matrix 
of the hose or pipe pre-form by wrapping the fabric 
strip around the pre-form. 

5 

[0058] The hose or pipe has a preferred inside diam- 
eter of larger than 2.5 cm. The pre-form may be made 
of any polymer or rubber material. For pre-forms of hos- 
es, the rubber to be used includes natural rubber, nitrile 

10 rubber (NBR), hydrogenated nitrile rubber (hydrogenat- 
ed NBR), butadiene rubber (BR), isoprene rubber (IR), 
chlorosulfonic polyethylene (CSM), chloroprene rubber 
(CR), ethylene-propylene-diene rubber (EPDM), sty- 
rene-butadiene rubber (SBR), and silicone rubber. The 

15 pipe pre-forms preferably comprise resins such as PVC, 
PEorPP. 

[0059] In the method of the present invention , the fab- 
ric strip is then applied directly to the polymer matrix of 
the hose or pipe pre-form by wrapping the strip around 

20 the pre-form, preferably by wrapping in a helical fashion. 
The gauge of the fabric strip is preferably calculated ac- 
cording to the formula: G = 0.707 x n x d, where G is the 
gauge, and d is the diameter of the pre-form. The width 
of the fabric strip is preferably W - 0.577 x n x d. 

25 [0060] The angle of the wrapping around the pre-form 
depends on the angles formed between the reinforcing 
directions and the longitudinal direction of the fabric 
strip/The wrapping is preferably carried out such that 
the longitudinal direction of the fabric and one reinforce- 

30 ment direction form an angle of 45° to 65°, preferably 
55°, most preferably 54° 44'. For example, if one of the 
reinforcing directions forms an angle of 1 5° with respect 
to the longitudinal direction, the wrapping is preferably 
carried out at an angle of 30° to 50°, preferably 40°, with 

35 respect to the longitudinal direction of the pre-form, as 
illustrated in Figure 1. 

[0061] Further polymer or rubber material is then typ- 
ically applied to (e.g. extruded over) the wrapped rein- 
forcement fabric. 

40 

Examples 
Example 1 : 

45 [0062] 2200 dtex HT polyester yarn was oriented on 
a multiaxial knitting machine such that one yarn layer 
formed an angle of +10° with respect to the longitudinal 
direction and the other yarn layer formed an angle of 
-60° with respect to the longitudinal direction. The den- 

50 sity of the yarn was 7 ends per cm in both directions. 
The two layers were then combined by knitting using a 
knitting yarn (1 67 dtex PETP-FTF) in the longitudinal di- 
rection at a density of 1 per cm. 

55 Example 2: 

[0063] 600 tex glass yarn was oriented via laying the 
yarn on a conveyer system such that one yarn layer 
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formed an angle of +15°32' with respect to the longitu- 
dinal direction and the other yarn layer formed an angle 
of -55° with respect to the longitudinal direction. The 
density of the yarn was 4 ends per cm in both directions. 
The reinforcement layers were connected by using a 
PVC solution which was dried during the process before 
winding-up. 



Claims 

1 . Fabric providing reinforcement in at least two direc- 
tions, at least comprising a first bias filament yarn 
layer having a first reinforcement direction and a 
second bias filament yarn layer having a second re- 
inforcement direction, wherein the first and the sec- 
ond reinforcement direction form an angle of 
52-88° , wherein the longitudinal direction of the fab- 
ric and one of the-first and the second reinforce- 
ment direction form an angle of 30° or less and 
wherein the first and the second yam layer are 
chemically and/or mechanically connected to one 
another. 

2. Fabric of claim 1 , wherein the angle between the 
first and the second reinforcement direction is 
61-79°. 

3. Fabric of any of the preceding claims, wherein the 
at least first and second yam layers are connected 
to each other by a connecting yam. 

4. Fabric of claim 3, wherein the connection of the at 
least two layers is achieved by stitching, knitting or 
binding with the connecting yam. 

5. Fabric of claim 3 or 4, wherein the connecting yarn 
has a tenacity of less than 80 % of that of one or 
both of the yarn layers in reinforcement direction. 

6. Fabric of any of claims 4 or 5, wherein the tenacity 
of the connecting yarn at 25°C is 3 cN/tex or more, 
and its tenacity at 200°C is 20 % or less of its te- 
nacity at 25°C. 

7. Fabric of any of the preceding claims, wherein the 
at least first and second yam layers are connected 
to each other by rubberizing, plastif ication, or fixing 
with chemicals or adhesives. 

8. Fabric of any of the preceding claims, wherein the 
tenacity of the first and/or second yarn layer in re- 
inforcement direction is at least 6 cN/dtex. 



. ymer or rubber foil or sheet is provided between the 
first yam layer and the second yarn layer or on at 
least one side of the fabric. . 

5 11. Fabric of any of the preceding claims, wherein the 
fabric is coated with an adhesion promoter and/or 
a tackifier. 

12. Method of preparing a hose or pipe comprising the 
10 steps of: 

i) providing a strip of fabric of any of the preced- 
ing claims, 

ii) forming a hose or pipe preform comprising a 
15 polymer matrix, and 

iii) applying the fabric to the polymer matrix of 
the hose or pipe preform by wrapping the fabric 
strip around the preform. 

20 13. Method of claim 12, wherein the fabric is provided 
with an adhesion promoter prior to applying it to the 
polymer matrix of the hose or pipe preform. 

1 4. Method of claim 1 3, wherein the adhesion promoter 
25 is provided by dipping the fabric into an adhesion 

promoter solution. 

15. Method of any claims 12-14, wherein the fabric is 
wrapped around the pre-form such that the longitu- 

30 dinal direction of the fabric and one reinforcement 
direction form an angle of 45° to 65°. 

16. Method of any of claims 12-15, comprising the ad- 
ditional step of applying a second polymer matrix 

35 over the polymer matrix of the preform wrapped with 
a fabric. 

17. Hose or pipe obtainable by the method of any of 
claims 12-16. 

40 

18. Hose of claim 17, wherein the polymer matrix is 
composed of silicone. 

19. Hose of claim 1 8, wherein the reinforcement is pro- 
45 vided by glass yam. 

20. Use of the fabric of any of claims 1 to 11 for rein- 
forcing a polymer or rubber product. 

so 21. Use of claim 20, wherein the polymer or rubber 
product is a hose or pipe. 
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9. Fabric of any of claims 1 to 7, wherein the yarn of 55 
the first and/or second yam layer is a glass yarn. 



1 0. Fabric of any of the preceding claims, wherein a pol- 
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